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Abstract 
The purpose of the study was to investigate the specifics of emotional regulation under conditions of experimental stress 
modeling in patients with hypertension (HTN): essential HTN, stress-induced HTN, and “HTN at work.” We examined 85 
subjects with HTN at work, 85 patients with essential HTN, and 82 healthy individuals. It was shown that subjects with HTN 
demonstrate a specific complex of psychological and physiological features that reliably distinguish them from people in the 
control group. Patients with HTN at work demonstrate mainly repressive types of reactions, characterized by a lowering of the 
level of anxiety, increasing blood pressure, fluctuant aspirations, and also a scarcity of behavioral manifestations in 
combination with an abundant variety of facial expressions. 
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1. Problem statement and motivation 
Hypertension (HTN) is one of the most common diseases of the cardiovascular system, and it continues to be 
one of the basic problems of modern medicine and clinical psychology. Traditionally, since F. Alexander's work, 
the significant factors of arterial hypertension (AH), etiology, and pathogenesis have been considered 
psychological factors [1]. However, despite the large number of studies, the essence of these factors and 
especially the psychological mechanisms of psychosomatic symptoms in HTN remain insufficiently studied. It is 
taken for granted that one of the causes of blood pressure (BP) regulation disorder is the prolonged and excessive 
emotional tension that occurs in stressful situations. Today scientists discover more and more patients whose BP 
values during work appear to be higher than those values during free time. This form of AH is called 
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“hypertension at work” [2]. HTN at work is considered to be a form of "stress-induced hypertension" [2]. Among 
the psychological factors promoting the development of HTN at work are a suppressed tendency to become 
irritated, being unsatisfied with career possibilities, and having high professional standards but a low level of 
freedom in decision-making processes. These factors apply to ambitious and anxious persons (see, for example, 
[2, 3, 4]).  
Many studies have shown that an increase in BP during work is correlated with an increased risk of organ 
damage and with cardiovascular complications and mortality (for example, [5, 6]). These studies indicate that one 
of the causes of BP regulation disorders is the prolonged and excessive emotional stress that occurs in stressful 
situations. However, the psychological factors and mechanisms of emotional intensity and especially the 
psychological factors underlying psychosomatic symptoms in patients with HTN at work are almost unexplored 
[7, 8, 9]. 
2. Research objective  
To study the characteristics of emotional regulation in situations of experimental stress modeling in patients 
with HTN at work. By emotional regulation we understand the ability of the subject to modulate excitement 
arousal and to provide optimum control over impulses and emotions—in other words, the ability to maintain 
productive activity in a situation of emotional stress. 
3.  Research methods  
3.1. Participants 
The study involved 170 patients with AH, stage II. The ambulatory BP monitoring (48-hours) revealed that 85 
of  them  had  HTN  at  work  (the  first  group).  This  group  comprised  patients  whose  BP  on  working  days  was  
statistically higher than their BP on days off. The second group comprised 85 patients whose BP on working days 
and BP on days off were equal. The control group comprised 82 healthy subjects, who were comparable to the 
patients by age and sex. Characteristics of the people surveyed are presented in Table 1.  
Table 1. Characteristics of persons surveyed 
Index  Patients with HTN (n=170) Healthy subjects (n=82) 
Mean age, years  46.7±4.1 44.9±3.1 
Sex Male 96 (56.5%) 45 (54.9%) 
 Female 74 (43.5%) 37 (45.1%) 
HTN duration, years 17.2±2.6 – 
Disease beginning At young age (under 40 years) 76 (38.6%) – 
 At middle age (40–59 years) 121 (61.4%) – 
Note. There are no significant differences between groups in age and sex. 
3.2.  Measures and procedure  
Experimental stress simulation was processed by studying aspiration level (AL). A situation was set up that 
induced a state of mental tension. In the course of the experiment participants were asked to solve 12 problems. 
As stimulating material Raven’s Progressive Matrices, series D and E, were used. The selection of the most 
difficult, almost unsolvable, problems was stipulated by the purpose of the experiment: to set up a stressful 
situation. In a preliminary interview a motivated attitude toward the work was induced in the participants, and the 
experiment was presented as a test of expertise. A time limit was set for task fulfillment. Subjective-evaluative, 
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physiological, and behavioral characteristics were traced. The blood pressure of the participants and their levels 
of catecholamines (adrenaline and noradrenaline) and also of renin and angiotensin I were checked before and 
after the experiment, as were their values on the Spielberger reactive-anxiety scale. Emotional experiences were 
processed using our modified version of Rosenzweig’s method for studying reactions to frustration [10], which 
includes the stage of studying the subjective semantics of emotional experiences [11].  
Statistical processing of the data was conducted using various methods: calculating mean values and the 
average error mean; calculating the certainty of distinctions between samples based on indicators of the 
probability of distinctions between indicators (Student t-criterion); showing the correlations among investigated 
features in groups of participants; employing the method of calculating Spierman indices of cograduation (r) and 
the method of factor analysis of variables (the principal-factors method). 
4. Results 
Before the stress modeling experiment, the average value of BP in the group of patients with HTN was higher 
than in the healthy group. In the control group these values were within the normal range. After the experiment, 
subjects  in  both  groups  experienced  higher  BP.  However,  in  the  HTN  group  the  increase  of  systolic  BP  as  a  
response to emotional stress was 14 mmHg, whereas in the group of healthy individuals the increase was only 3 
mmHg (p <0.05) (Table 2).  
Table 2. Average values of BP (mmHg) before and after the simulation of emotional intensity  
BP Patients with HTN (n=170) Control (n=82) 
Systolic BP before experiment 141.6±4.1 127.0±3.5* 
Systolic BP after experiment 155.5 ±4.3 130.0±1.3* 
Decrease in systolic BP  13.9±1.3 3.0±0.8* 
Diastolic BP before experiment 94.6±3.1 82.7±3* 
Diastolic BP after experiment 96.1±2.5 84.8±2.9* 
Decrease in diastolic BP   1.5±0.8 2.1±0.9 
* The differences between the groups are reliable (p <0.05). 
Comparison of the level of catecholamines, renin, and angiotensin 1 in the blood plasma of HTN patients from 
the first and second groups before and after the experiment showed that initially the first group had significantly 
lower levels of adrenaline and noradrenaline than the second group, while the levels of renin and angiotensin 1 
were comparable. During the experiment, the patients in the second group showed a significant increase in all 
four of the analyzed parameters, and patients in the first group showed a significant decrease in all parameters 
(Table 3). 
Table 3. Levels of catecholamines, renin, and angiotensin 1 in the blood plasma of patients with HTN before and after the experiment 
Parameters First group (n=85) Second group (n=85) 
Adrenaline, nmol/s before experiment 81.7 0.2 119.8 0.2# 
after experiment 54.3 0.2* 211.4 0.2* 
Noradrenaline, nmol/s before experiment 151.6 0.3 182.1 0.3# 
after experiment 138.6 0.3* 329.2 0.3* 
Renin, (ngr/ml)/s before experiment 1.04 0.21 0.86 0.21 
after experiment 0.84 0.01* 0.96 0.01* 
Angiotensin 1, (ngr/ml)/s before experiment 1.14 0.13 1.26 0.09 
after experiment 0.96 0.03* 1.35 0.03* 
* The differences between the groups are reliable ( <0.05) when comparing data before and after the experiment;  
# The differences between the groups are reliable (p <0.05).  
 
298   Elena Pervichko et al. /  Procedia - Social and Behavioral Sciences  78 ( 2013 )  295 – 299 
Analysis of indicators of reactive anxiety showed qualitative changes in its level after the experiment took 
place in both HTN and healthy subjects. The qualitative changes in reactive anxiety in HTN patients in the first 
and second groups before and after the experiment were compared during the study. In this case, after the 
experiment anxiety was reduced in 63% of the subjects in the group of patients with HTN at work. In patients in 
the second group, this result was found in only 31% of the cases.  
The research on AL demonstrated that 50% of the subjects in the control group showed average AL, which 
was sufficiently stable and adequate. The group of patients with HTN had different AL results. Differences were 
observed in three positions: height, stability, and adequacy. In the profile of the level of the height of AL 
(56.6%), the HTN subjects were superior to the subjects in the control group. The inadequacy (78.3%) and the 
instability (40.1%) of the profile AL appeared reliably more frequently (p <0.05). Comparison of subjects in the 
first and second groups showed that patients with HTN at work had a reliably more unstable (46.1%) and 
inadequate (69.2%) AL compared with the second group (p<0.05).  
Analysis of the nonverbal behaviors of subjects in the experimental situation showed that the HTN patients 
differed from healthy subjects because of the presence of statistically significant changes in tone of voice and 
gestures during the experiment (p <0.05) (Table 4). Patients in the first group had reliably fewer gestures and 
changes of poses (p<0.05) but more facial expressions (p<0.05) than the second group.  
Table 4. Average values of nonverbal behaviors in HTN patients and in the control group (points) 
Nonverbal behaviors Patients with HTN (n=170) Control group (n=82) 
Gestures 20.5±1.61 15.5±1.53* 
Poses 7.4±1.32 6.0±0.76 
Facial expressions 12.1±0.91 13.4±2.16 
Tone of voice 9.0±1.18 4.4±0.82* 
* The differences between the groups are reliable (p<0.05). 
The study of emotional experiences using our modified version of Rosenzweig’s method for studying 
reactions to frustration [10] showed that patients with HTN at work were reliably different from healthy 
individuals and from patients with essential HTN in the following aspects: more (p<0.05) events estimated as 
potentially traumatic and a higher (p<0.05) level of emotional experiences. In addition, in the categorical 
structure of emotional experiences of patients with hypertension at work, the categories of "fear” and “anger,” 
which in most cases do not have an external expression, had a higher (p<0.05) level of frequency. 
5.  Conclusions  
In a stress modeling experiment, patients with HTN demonstrated a specific complex of physiological and 
behavioral responses and also features of aspiration and emotional reaction that reliably differentiated them from 
healthy individuals. The patients with HTN in general were characterized by insufficient or excessive control 
over their motivations and emotions (redundant emotional repression / weakness of emotional control) and by 
their nonoptimal ways of resolving emotiogenic situations. 
In regard to the nature of their responses to situations of experimental stress, the group of HTN patients was 
not uniform; in the experiment 63% of patients with HTN at work showed a significant increase in systolic BP, 
an initially reliably lower level of adrenaline and noradrenaline, as well as a reduction during the experiment in 
levels of adrenaline, norepinephrine, renin, and angiotensin I; a reduction of reactive anxiety, inadequacy, and 
instability of the AL; and seemingly more calm behavior, with fewer gestures and poses but with rich facial 
expressions. In other words, patients with HTN at work showed mostly an excess of emotional repression. The 
majority of patients with essential HTN without symptoms of HTN at work had an openly disturbed type of 
reaction (68% of cases) that was characterized by a significant increase in anxiety during the experiment, the 
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open expression of emotions, and richness of behavioral demonstrations in combination with a lower increase in 
systolic BP and an increase in the level of adrenaline, noradrenaline, renin, and angiotensin I during the 
experiment. 
Both these ways of responding to stress, particularly the repressive, are ineffective in overcoming emotional 
stress [12], and they create conditions for high blood pressure and, thus, can be important links in the 
pathogenesis of HTN. These results extend the understanding of the etiology and pathogenesis of HTN, enabling 
the identification of strategies for working with both patients and healthy persons who are in stressful situations 
[13, 14, 15, 16]; they also raise new questions, and the search for answers to these questions will help expand 
knowledge of the psychological mechanisms of psychosomatic syndrome genesis [12, 16, 17]. 
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